Recent improvements in the prototype of an ac-dc thermal transfer standard operating at cryogenic temperatures are described. Descriptions of two new transmission lines are presented, along with ac-dc difference measurements and Fast-Reversed DC (FRDC) data. Future plans for this project are also discussed.
Introduction
Initial designs for an ac-dc transfer standard utilizing a superconducting resistive transition-edge sensor have been described previously [I] . This sensor operates at temperatures of about 6 K, where thermal and thermoelectric effects are expected to be very small. This thermal converter offers the possibility of direct thermal transfer measurements at very low signal powers, as well as the possibility of a new primary standard for ac-dc difference.
Normal Transmission Line
One of the dominant factors limiting the performance of the cryogenic thermal transfer standard (CTTS) is the input transmission line. Any wiring or coaxial lead carrying the input signal from room temperature to the 6 K experimental platform must be firmly attached to both the 77 K nitrogen shield and 4 K helium surface in the cryostat to prevent excess heat flowing to the experimental platform and saturating the sensors. Indeed, for a coaxial transmission line, if the inner and outer conductors are not both firmly thermally grounded to the 77 K and 4 K shields, the cryostat cannot be cooled to the 6 K necessary to operate the sensor.
This transmission line was broken in two places to allow the inner and outer conductors to be soldered to aluminum oxide substrates of the type used to mount thin-film thermal converters [2] .
These substrates were then attached to the nitrogen shield and to the 4 K baseplate to provide thermal isolation for the experimental platform. The final 4 cm gap from the termination of the transmission line at the 4 K plate to the SMA connector on the platform was bridged with manganin twisted-pair wire. A photograph of this arrangement is shown in Figure 1 .
In an attempt to overcome problems associated with the original twisted-pair manganin input lead, a normal-metal coaxial transmission line was fabricated and installed in the cryostat.
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As Figure 2 shows, the FRDC-dc differences, and hence the thermoelectric effects, were quite small, indicating that the primary contributions to the ac-dc difference in the CTTS were from ac effects, such as reactance in the input leads. These effects were exacerbated by the 45 cm length of the line.
Superconducting Innut Transmission Line
T o attempt to reduce the components of ac-dc difference associated with the normal-metal transmission line, a transmission line made of a crystalline thin film o f YBa2Cus0, (YBCO) deposited on a substrate of lanthanum aluminate, was fabricated and installed in the cryostat [4] . This structure carries the input signal between the 77 K region at the nitrogen shield and the 4 K region inside the helium shield. Since the YBCO is well below its 90 K critical temperature, this transmission line greatly enhances the thermal isolation to the experimental platform while providing better electrical properties than the previous coaxial line.
Ac-dc difference measurements made with the new high-T, transmission line are shown in Figure 3 , along with measurements made with the normalmetal line. The ac-dc differences of the CTTS at high frequencies have been markedly reduced by the introduction of the high-T, transmission line. In addition, the frequency response of the CTTS is now somewhat flatter than with the normal coaxial line.
The voltage dependence of the CTTS with the high-T, transmission line is shown in Figure 4 for several input voltages. The causes of this voltage dependence are presently under investigation. 
